Early oxidative damage in primary cultured trout hepatocytes: a time course study.
The aim of this study was to evaluate the influence of the two-step hepatocyte isolation procedure on primary cultured trout (Oncorhynchus mykiss) hepatocytes over time. We characterised the possible changes of a variety of some cellular parameters within the first 24-48 h after seeding. We followed the time dependent changes of these parameters during subsequent culture times in order to see if the cells maintained a differentiated status. Scanning electron microscopy revealed bleb formation and 20% cell damage in freshly isolated hepatocytes. During subsequent culture times the bleb dimension appear to be reduced. Heat shock proteins 70 and 50 (HSP70, HSP50) were induced by hepatocyte isolation. During the first 4 h of culture, the hepatocytes showed a variation in mitochondrial activity, an increase in free radical species (ROS), and a decrease in both glutathione (GSH) content and catalase (CAT) activity; the generation of free radicals led to an increase in the formation of 8-hydroxydeoxyguanosine (8-OHdG) in the DNA. The cells showed detectable ethoxyresorufin-O-deethylase activity after 4 h of culture, which had rapidly increased by the 24th hour. After 24 h, mitochondrial and CAT activity, free radical production, and the content of GSH and 8-OHdG returned to their original levels. P450 activity was retained for at least 48 h after seeding. Our data show that trout hepatocytes suffer significant cell injury as a result of the isolation procedure, but primary cultured cells metabolically recover from this stress after a few hours: they are capable of repairing their damaged surfaces, recovering their antioxidant defences and retaining their ability to repair DNA. Our results also confirm that trout hepatocytes in a primary culture maintain their in vivo-like metabolic activities for 3-8 days.